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CHAPTER I 
NATURE AND SCOPE 
Statement of the problem~-- The object of this inves-
tigation is the study of galvanic skin response of high 
school track athletes to determine (1) the reading of 
the microampmeter just before a track meet (2) under 
normal conditions (3) the relationship, if any, between 
the galvanic skin response and the performance of the 
athlete. 
Scope.-- As this investigator was teaching in a hjgh 
school and interested in track, the problem of using the 
galvanic skin response with the track team was selected. 
The track team consisted of thirty-one high school 
boys ranging from fifteen to eighteen years of age. The 
track schedule consisted of six dual inter-league meets, 
one league meet, and the twenty-sixth Massachusetts State 
Relays which were held in Belmont. All the meets were 
interscholastic. 
The microampmeter was used to record the galvanic 
skin response. Approximately one-half hour before the 
start of each track meet~ the galvanic skin responses were 
recorded by the investigator of each member of the track 
squad. Recordings of the responses were taken approximately 
two days a week during practice sessions and three times 
after the completed season so that a norm could be es-. 
tablished for each individual. All meter readings were 
taken in the afternoon between the hours of 2:30 and 3:15. 
Justification for study.-- In the field of sports, 
few studies have been made on the galvanic skin response 
u~ing the microampmeter compared with the numerous studies 
dealing with co-ordination, motor ability, accuracy, and 
endurance. 
It is the opinion of this investigator that many 
coaches throughout the country would like to know more 
about the galvanic skin response and what it tends to 
indicate or measure. The writer feels that it can be of 
value to coaches in determining individual or group 
"readiness" providing time is taken to establish norms. 
CHAPTER II 
REVIEW OF LITERATURE 
Measurement of the galvanic skin response dates back 
to approximately the year 1900 but little has been written 
about it. It has been used in various types of experiments 
but still very little is know about it. 
Various names have been given to the instrument used 
in this experiment to record the galvanic skin response. 
T~e writer feels that the following names best identify 
the apparatus: "microampmetern and flpsychogalvanometer." 
Therefore, only these terms will be used when referring 
to the instrument. The psychogalvanometer is a precision 
electrical or electronic device used in a physics labora-
tory for psychological research. 
The microampmeter used in this experiment was designed 
by a United States Civil Service Electrical Engineer with 
many years of experience in electrical research. This 
meter permits rapid and accurate recordings of galvanic 
skin response in absolute values. Richter, et al, found, 
through experiments, that the finger tips proved to be 
the most reactive areas of the skin for obtaining the 
galvanic skin response. He also found that, by applying 
the light, constant pressure of two adjacent finger tips 
against the two electrode contacts of the galvanic apparatus 
the response was registered quickly and accurately. l/ 
In the review of the literature, the writer has 
found some people in the experimental field who speak 
favorably of the galvanic skin response while others do 
not approve of its use. However, the majority of these 
people feel that the galvanic skin response tends to be 
considered an index of emotion or emotional reaction. 
The following are excerpts from opinions of those 
who have experimented with the galvanic skin response: 
White: ttThe galvanic skin response is 
known to accompany pain as well· as other sud-
den stimulations, and to be controlled by the 
autonomic nervous system. While the mechanism 
is not fully understood, there is a hypothesis 
that the changed resistance is caused by the 
secretion o:f sweat."2/ 
Ruckmick: "The electrodermal response apparently 
is influenced by the feelings and emotions and all 
. 3/ 
other evolutionary gradations of the aggective life.n-
!/Richter, Curt P., Woodruff, B., Easton, B. c., ttHand 
and Foot Patterns of Low Electrical Skin Resistance: Their 
Anatomical and Neurol·ogical Signi:ficance, tt The Journal of 
Neurophysiology. 1943. 6:417-424. 
2/White, Robert W., The Abnormal Personality. N.Y.: 
The Ronald Press, 1948 p. 196. 
£/Ruckmick, Cbristian,·The Psychology of Felling And 
Emotion. N.Y. & London: McGraw-Hill Book Co., Inc. 1936 
p. 36. 
--
Johnson made the following statement in the conclu-
sions of his most recent experiments: 
uGalvanic Skin Response evidently most 
nearly approximates the criterion and may, 
perhaps, be called this battery's best single 
indicator of the emotional disturbance of 
athletes about to participate in varsity foot-
ball competition. Its .62 correlation with the 
battery implies a predictive efficiency of 
21.5 per cent. Galvanic skin response is, 
in addition, the most quickly administered of 
the battery, but also involves an apparatus that 
is most subject to damage and malfunction.nl/ 
Batcher: "There is a very close relation between 
human emotions, mental activity, certain physical con-
ditions and body reactions. Instruments have been de-
signed that will detect changes in the emotions by 
direct measurement of the electrical resistance of the 
2/ 
body.n-
Boring: llGalvanic skin response measurement is 
difficult, partially because the autonomic nervous 
system is not exclusively concerned with emotion, and 
its complex organization adds further to the difficulty; 
still, measures of bodily processes are our best indica-
3/ 
tors of emotion.n-
1/J'ohnson, Warren R., "A,Study of the Emotions of College 
Athletes.n (Unpublished Ph.D. disserta£ion, Boston Oni-
versity, Boston, Mass., 1950.) p. 111. 
2/Batcher, R. R., nElectronic Aids In The Biological 
Sciences.u Electronic Industries. 1943, 2:86-88. p. 80. 
3/Boring, Edwin, A History of E::l!:.l;B rimental Psycholo__gx, 
N.Y., Appleton-Cen-t;urY-Grarts. J.nc_. J.~ID:L.- n lOF.l· 
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Lund: "It is now generally agreed that 
the resistance offered by the body to galvanic 
current is localized almost entirely in the 
skin •••• it is also agreed that the changes 
effected by emotional and other stimuli •••• 
are due to change in sweat secretion induced 
by outflow over sympathetic fibers· •••• ttl/ 
Lund concluded that, nThe resistance is 
subject to nervous control from the sympathetic 
nervous system, and possibly from the para-
sympathetic as well. Impulses from the sym-
pathetic component are known definitely to de-
crease the resistance, impulses from the para-
sympathetic may increase it. In explanation of 
the electrical effects of increase moisture, it 
is usually. assumed the moisture-secreting struc-
ture respond to stimulation with increased 
permeability, and that this change not only 
permits the secretion of sweat, but also permits 
the passage of ions carrying the electric 
current •••• as may be expected, the conductivity 
of the skin is greatest in those areas where 
the sweat glands are most numerous. tt2/ . 
The American Association for Health, Physical 
Education, and Recreation made the following statement 
about the galvanic skin response: ttThe galvanic skin 
~esponse has also been used as an emotional indicator. 
It is not specific to emotional stimuli alone, nor is 
A 
it an infallible correlate to it but it does seem to 
appear more often and with greater magnitude following 3/ 
emotional stimulation.u-
!/Lund, F., Emotion~. N.Y.; The Ronald Press, 1942. p. 186. 
2/Ibid., p. 186. 
3/American Association for Health, Physical Education, and 
Recreation., Research Methods Applied to Health, Physical 
Education, and Recration; A Department of the National 
Education Association, Washington,. D.C. 1949. p. 280. 
b 
Landis and Hunt: "we find clear and un-
mistakable evidence that galvanic skin response 
may occur after any of a variety of stimuli 
situations. It may accompany any word in the 
diagnostic association word list or not. There 
is a tendency for the galvanic skin response to 
go with complex indicators but only~ tendency. 
The galvanic skin response may accompany any 
variety of introspective report given by any 
observer of any sort of systematic training. 
It has a tendency to occur more frequently 
when either tension or startle is reported as 
the conscious correlate. It may go with the 
giving of any sort of introspection. And 
lastly, it sometimes occurs spontaneously, 
that is with no known stimulus or consciously 
reportable concomitant."l/ 
Track and field athletics.-- Track is one of the 
most ancient.of sports, being a direct competitive 
application of the most primitive big muscle activities 
including running, jumping, and throwing. Its begin-
nings in history are untraceable £or track athletics 
are natural to the race of man. 
The athletic events found on the present schedule 
of the track and field program in this country can be 
traced back to modern English contests which started 
about 1850. 
The widespread interest in track and field events 
has stimulated participation and competition. The results 
of this interest have been improved techniques, increased 
1/Landis, c. and Hunt, W. A., ttThe Conscious Correlates 
of the Galvanic Skin Response," Journal of Experimental 
Psychology. 1935, 18:505-529, p. 528. 
numbers of people participating, better facilities, and 
perhaps most important, improved methods of coaching. 
Like many other forms of athletics, proper mental 
set is necessary to success in track and field events. 
This study is an attempt to measure the relationship, 
if any 1 of this tt state of· readiness tt and J;B rformance. 
CHAPTER III 
Techniques and Procedures 
Description or the group.-- The group used in this 
experiment were members of the F~amingham High School 
Track Team which is a member of the Bay State League. 
The track team consisted or thirty-one boys ranging 
from fifteen to eighteen years of age. Included in 
the group were fourteen seniors, seven juniors 1 and 
ten sophomores. , Only six boys were members of the 
track squad of the previous year; these being seniors. 
The track and field schedule consisted of eight 
meets: six league dual meets; one league meet; and 
the twenty-sixth Massachusetts State Relays. 
~he events and order in which they were run were 
as follows; 
1. The 100-yard dash. 
2. The 880-yard run. 
3. The running high jump. 
4. The 220-yard run. 
5. The 440-yard run. 
6. The running broad jump. 
7. The shot-put (12 pounds). 
8. The mile run. 
9. The relay (880 yar.da;; four boys run 220 yards each) 
The methodfur awarding points in the dual meets was 
as follows: 
First place 
Second place 
Third place 
5 points 
3 points 
1 point 
For awarding points in the league and state meets, 
the method used was as follows: 
First place 
Second place 
Third place 
Fourth place 
5 points 
3 points 
2 points 
1 point 
Method of' collecting data.-- All members of' the track 
squad were tested f'or the galvanic skin response twice a 
week during the track season and three times af'ter the 
end of' the season so that tentative norms could be estab-
lished f'or each individual and f'or the group. Approxi-
mately one-half' hour bef'ore the start of' each track meet, 
the galvanic skin responses of' each member of' the track 
squad were recorded by the investigator. All meter 
readings were taken in the afternoon between the hours 
of 2:30 and 3:15. 
The writer, with help of' an assistant, recorded all 
the data during the practices and meets. The assistant 
:iG 
helped the writer in timing the track events. He was in-
structed by the investigator in the proper method of using 
a stop watch. 
The galvanic skin responses were recorded ten times 
in practice sessions to establish a ltpractice" mean; three 
times after the completion of the season to determine 
the ttnormaln mean; and once just before all eight track 
meets to find a nmeetn mean. 
Recording galvanic skin response.~- Ruckmick has 
listed the essential prerequisites for using the electro-
dermal equipment. In brief, they are as follows: 
1. The area of contact with the skin must be kept 
constant. 
2. To avoid the possibility of an electric shock, 
the area of contact must be large. (Finger tips 
are large enough.) 
3. The pressure on the skin must be constant but 
not excessive. 
4. The measuring instrument must not be too awkward, 
cumbersome, or mentally impressive. 
5. The degree of moisture between the electrode 
and the skin must be kept constant. 
6. The electrodes should not themselves generate 
any variable electrical properties, such as bat-
tery effects and polarization, which would 
interfere with the· registration of such properties 
1/ 
as are assignable to the body itself.-
All the readings were taken by the investigator. 
The measuring instrument was held by the writer while 
taking the readings so that no excessive pressure could 
be applied by the athlete. A towel was used to wipe 
the fingers dry before they were placed on the two 
electrodes. The index and middle fingers of the right 
hand were always used to record the galvanic skin 
responses. 
1/c. Ruckiiii6!t, op. cit., p. 354. 
CHAPTER IV 
ANALYSIS OF DATA 
Establishing norms.-- The initial step in analyzing 
the data was to establish norms for both the individual 
and the team. It was necessary to establish these norms 
so that they could be used to indicate the variabilities 
in the galvanic skin responses just before each track meet 
and also to determine the relationship, if any, between 
the response and the performance. 
The first three readings were omitted in establishing 
norms because the writer felt that they were not normal 
responses as the individuals were unaccustomed to the 
psychogalvanometer. 
Three norms were established by the investigator, 
these being as follows: 
1. Meet norm7~Established from the readings 
taken approximately one-half hour before 
the start of the eighttrack meets. 
2. Practice norm--Established from the seven 
responses taken during practice sessions. 
Originally, there were ten practice responses 
but the first three were omitted. 
3. Post season norm--Established from three 
readings taken after the completion of the 
track season. 
Both the mean and the median were calculated as 
measures of central tendency and were used in this 
analysis. 
TABLE I 
Psychogalvanometer Meet Norms and Track Meet Scores 
Meets Psychogalvanometer 
Mean~~ Median~r* 
I ~ 3 
1 15.3 
2 14.3 
3 9.7 
Mass. Relay 17 
4 9.4 
5 10 
League 14.4 
6 11 .. 4 
M 12 .. 1 Mdn. 
Practice Mean 11.9 
Practice Median 10.6 
Post Season Mean 9.5 
Post Season Median 9.3 
*See Graph A 
**See Graph B 
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Track Meet Scores 
Framingham 
4 
o;eponents 
5 
59 18 
l6 61 
20 57 
Scored one point in Class 
32 45 
40 37 
Tied for fourth place 
37 40 
Won 2 Lost 4 
c 
Group performance.-- The Framingham High School track 
team won two out of six of the dual meets within the league. 
This was not a very impressive record and the results of 
the galvanic skin response might have been much different 
if they had won more meets. This team finished in sixth 
place in_ the league which is made up of seven teams. 
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In the state relay meet, the team won a fourth place 
in the one-quarter Class C relay. 
With all league members taking part in the league 
meet, Framingham tied for fourth place in the meet. 
Analysis of psychogalvanometer meet responses prior 
to meets.-- Of the six dual meets, the first meet proved 
to record the group's highest meet response. Framingham 
won this meet easily from a team which completed the sea-
son without a win. 
The second meet showed the group meet response to be 
slightly lower than that of the first meet. The outcome 
of the meet showed a far superior opponent winning easily. 
Following this bad d~feat, there was a sharp drop in 
the group's third meet response. The results of this 
meet also found the opponents winning without much 
trouble. 
The Massachusetts State Relay followed the third 
meet. The highest meet response of the season was re-
corded at this meet. The writer felt that the following 
reasons may have been responsible for the high responses. 
1. Greater emotional reaction.-
2. Keen competition. 
3. More participants. 
4. Greater recognition for placing in these meets. 
5. Larger number of spectators. 
In the state relay meet, all teams competed against 
teams within their own class. The classes were determined 
by the number of boys enrolled in the schools. In this 
meet, Framingham won fourth place in the Class C one-
quarter mile relay. With eleven teams entered, it was 
impossible to have them all in the same race so two heats 
had to be run and the winners determined by their times. 
Framingham won their heat easily but their time was in-
terior to the first three teams of the other heat. It 
was the feeling of both the coach and the writer that, 
had Framingham been in the other heat, their time would 
have been better and would have placed higher in the 
race. 
Dual meet Number 4 once again showed the group meet 
response to be similar to meets two and three. Likewise, 
the opponents won another victory but by a smaller margin 
than the previous two dual meets. 
The mean scores Showe& a slight raise in the group 
meet response for the fifth dual meet and the result of 
the meet was an upset vic~ory for Framingham. 
The league meet followed showing the group response 
at its third highest peak for the season. In the league 
meet, the track team placed in a tie for fourth position. 
It was the feeling of the writer that there was some in-
dication of a better performance by the group as a whole 
on this particular day when the response was greater than 
any day of a dual meet. 
The mean scores for the last dual meet showed a stal 
further rise of the group meet response. The results of 
the meet showed the opponents the winners but only by a 
slight margin. 
Superior versus inferior athletes.-- out of this 
group of thirty-one boys, only nine failed to score in 
some meet. The writer compared the galvanic skin dual 
meet responses of these nine with the nine boys scoring 
the most points for the season and the entire team. The 
results of the comparison showed the best nine recording 
higher responses than either the inferior nine of the 
entire team composite score the·each of the dual meets. 
Likewise, the team composite score responses were higher 
than the inferior nine for all the dual meets. Only 
the mean scores were used in this calculation. 
(See Graph nett) 
Comparing senior and sophomore meet responses.-- The 
mean meet scorei were calculated for both the senior and 
sophomore groups. The results showed the sophomore group 
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recording a higher galvanic skin response of (2.8) per 
track meet than that o:f the senior group. 
This analysis has been relative to psychogalvanometer 
skin response scores and team's wins and losses. This 
was a very rough method o:f comparison due to the poor 
timing procedures. Races were sometimes started by un-
qualified personnel, some of which used a flash-type 
pistol, while others used pistols not equipped with 
the :flash mechanism. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary.-- The purpose o~ this investigation was to 
make a study o~ the galvanic skin response o~ high school 
track athletes to determine (1) the reading just be~ore 
each track meet (2) under no~mal conditions {3) the 
relationship~ i~ any, between the galvanic skin response 
and the per~ormance. 
The group used in this experiment were members o~ 
the Framingham High School Track Team which is a member 
o~ the Bay State League. The team consisted o~ thirty-
one boys ranging ~rom ~i~teen to eighteen years o~ age. 
The track and ~ield schedule consisted o~ eight meets; 
six league dual meets; one league meet; and the twenty-
sixth Massachusetts State Relays. 
Conclusions.-- It is the opinion o~ the writer that 
had this same study been carried on with a team that 
finished in any of the ~irst three places in the league 
standing that the meet responses might have varied con-
siderably from what they did in this study. The reasons 
being that the interest might have been higher and, 
therefore, the skin response, as measured by the psycho-
galvanometer, might have been greater. 
The investigator found the following: 
1. The galvanic skin responses varied just before 
the start of each track meet. 
2. All meet responses were higher than the post-
season norm. 
3. It was difficult to relate response with per-
formance because of variables that could not 
be controlled. 
4. Higher responses in the sophomore group than 
in the senior group. 
5. The investigator feels that there was some-.-re-
lationship between the galvanic skin response 
and good performance. 
6. Superior nine members of the squad recorded 
higher meet galvanic skin responses than did 
the inferior nine of the squad. 
Recommendations.~-
!. A similar experiment should be carried on with 
other track teams at both the college and high 
school level. 
2. Further research using the galvanic skin response 
should be undertaken in other forms of sports. 
3. A study should be made in the methods of' starting 
and timing running events on the high school level. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
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APPENDIX 
. 
2b 
. Raw Scores Used In Establishing Praatice 
e Mean and Median Norms 
Athlete Responses Mean Median 
E. A. 19 18 17 22 9 10 7 14.6 17 
F.A. 14 9 1.9 42 12 21 12 18.6 14 
F.B. 12 9 6 7 8 7 7 8 7 
E. B. 11 48 18 15 15 31 32 24.3 18 
c.B. 5 1 6 7 11 16 6 7.4 6 
D.c. 17 11 12 8 10 24 12 17.4 12 
R.c. 10 26 13 11 10 32 11 16 11 
A.D. 9 6 7 6 8 5 7 6.9 7 
J.D. 2 3 3 4 2 2 2 2.6 2 
M..F. 5 12 10 12 16 8 14 11 12 
T.F. 4 6 7 6 6 5 6 5.7 6 
T.G. 8 3 7 5 4 6 6 5.6 6 
R.G. 5 10 7 7 8 15 10. 8.9 8 
A. G. 11 8 6 5 7 9 6 7.4 7 
w.H. 18 19 16 21 14 13 12 16.1 16 
J.H. 13. 11 11 26 10 27 11 15.6 11 
D. H. 14 11 15 25 13 18 16 16 15 
w.K. 11 14. 19 32 25 25 24 21.4 24 
w.L. 6 10. 10 12 10 15 18 11.2 10 
F.M. 10 11 8 5 9 7 12 8.9 9 
J.Mc. 12 10 8 10 9 11 18 11.1 10 
J.M. 9 10 8 2.4 12 16 14 13.7 12 
D.M. 13 13 11 15 12 16 13 13.7 13 
R.P. 10 10 9 12 23 20 15 14.1 12 
s.s. 6 10 8 6 3 4 6 6.1 6 
v.s. 3 9 7 14 10 13 12 9.7 10 
D.s. 11 8 6 10 5 8 15 9 8 
W.T. 7 4. 2 10 6 7 5 6.1 6 
R.T. 17 14 12 13 9 8 6 11.3 12 
J.U. 26 28 23 28 7 23 9 20.4 23 
R.W. 8 6 9 15 10 8 12 9.7 9 
Practice Norms 11.9 10.6 
-
e Raw Scores Used In Establishing Post-Season Mean and Median Norms 
Athlete Resb>onses Mean Median 
E.A. '10 11 9 10 10 
F.A. 11 12 14 12.3 12 
F.B. 9 7 8 8 8 
E,.B. 12 15 16 14.4. 15 
G.B. 7 6 5 6 6 
D.O. 10 18 9 12.3 10 
R.o. 10 11 13 11.3 11 
A.D. 6 2 4 4 4 
J.D. 2 2 3 2.3 2 
M.F. 5 6 8 6.3 6 
T.F. 4 6 4 4.7 4 
T.G. 5 4 4 4.3 4 R.G,. 9 8 7 8 8 
A,. G. 7 5 6 6 6 
\l'l,.H,. 12 10 9 10.3 10 J.H. 14 19 17 16.7 17 D.H. 14 13 11 12-.7 13 
w.K. 14 11 14 13 14 W.L. 12 14 15 13.7 14 F.M. 8 6 5 6.3 6 J .Me. 12 20 16 16 is J.M. 11 ' 7 9 9 9 D.M. 13 11 10 11.3. 11 R.P. 11 9 7 9 9 
s.s .. 4 3 6 4.3. 4 v.s. 9 11 8 9.3 9 D.s. 10 14 12 12 12 W.T. 4 7 6 5~7. 6 R.T. 7 10 ··. 9 8.7. 9 J.U. 14 18 16 16 16 R.w. 11 9 6 8.7 9 
Post-Season Norms 9.5 9.3 
